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Hot Dip Galvanizing of Steel 
Windows 


This article is based on information supplied 


by 


iE. F. PELLOWE 


Research Manager, Crittall Manufacturing Co. Ltd. 


1914 the metal window 
aS a comparatively expensive 
article seldom used except for expen- 
sive buildings; however, during the 
1914-1918 war the British light struc- 
tural engineering industry received 
considerable impetus from the neces- 
sity of adopting a standardised pro- 
duction technique. This, and the 
development of fast welding methods 
made possible a good quality window 
at competitive prices. As a result, by 
1939 the metal window industry had 
become of appreciable importance in 
the national economy. 
As the industry grew in size it be- 
came evident to the leading manufac- 
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turers that if the metal window was 
permanently to take the place of its 
wooden __ predecessor considerable 
research must be undertaken into the 
best ways in which it could be per- 
manently protected against corro- 
sion. In this country, such conditions 
are onerous. Apart from mechanical 
damage and abrasion in transit or on 
site, a window frame may be exposed 
to marine conditions, industrial atmos- 
pheres and periods of excessive 
humidity. After considering various 
methods of improving the resistance 
of the steel to corrosion it became 
obvious thac the most effective method 
was some form of zinc coating. 
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Among the processes available for 
the application of zinc coatings to 
steel windows are the following: 


(a) Zinc Spraying.—Coating pre- 
pared surfaces by spraying zinc 
from specially designed pistols. 

(b) Zinc Plating or Electro- 
galvanizing.—Electroplating or 
electrodeposition is a commonly 
used metal coating process and 
zine coatings can be applied in 
this way. 

(c) Hot Dip Galvanizing. — This 
means just what it says, i.e. the 
article is coated by dipping in 
a bath of molten zinc 


All these processes are specified in 
B.S. 990 for rustproofing windows. 
They all have the merit that the steel 
section is clean and free of scale, rust, 
etc., before the application of the zinc 
coating. 

The Crittall Co. have chosen hot dip 
galvanizing. 

In industrial atmospheres hot dip 
galvanized windows have been 
thoroughly tried out and proved to 
be, in our opinion, the most satisfac- 
tory and economic finish 

Such windows have been used satis- 
factorily in gas works, tanneries, 


foundries, plating shops, sugar beet 
factories, swimming baths, laboratories 
and so on. 


The essential operations of this pro- 
cess as applied to windows may be 
summarised as follows: 

(1) Pickle to remove all scale and 
to present a clean surface upon 
which galvanizing will take. 

(2) Washing to remove all iron salts 
and acid. 

(3) Fluxing, ie. dipping in a 30 per 
cent. solution of No. 20 flux. 

(4) Drying. 

(5) Galvanizing. 

(6) Etching or phosphating. 


Heating Galvanizing Pot 


The galvanizing pot is heated by 
producer gas at the rate of 13,500 
c. ft. per hr. (C.V. normal 120-140 
B.Th.U. per c. ft.). The spelter baths 
in question measure 10 ft. long by 5 ft. 
wide by 9 ft. deep and are constructed 
from 2 in. thick special quality steel 
plate. The capacity of each bath is 
about 85 tons of molten zinc. Each 
bath is surrounded by a refractory 
lined setting and this refractory lining 
is in turn surrounded by thick insula- 
tion to minimise heat losses, the whole 


(Left) Dipping in spelter 


(Below) Fluxing tank and entry to 


dryer 
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Diagram showing flow of heating gases around the bath 


being contained in a heavy mild steel 
casing. An extension at one end 
of the setting contains the combus- 
tion chamber, the recirculating fan 
housing and the necessary collecting 
ducts. 

The flow of heating gases around 
the bath is shown above’ from 
which it will be seen that the high 
temperature gases from the fan pass 
around the upper half of the bath and 
return around the lower half before 
being collected and passed through 
the combustion chamber, where they 
are mixed with high temperature pro- 
ducts of combustion before being 
again recirculated round the bath. As 
it is necessary to “bleed off” a propor- 
tion of the hot gases from the system 
advantage is taken of this by utilising 
these waste gases to heat the drying 
ovens. The system of heating des- 
cribed has been found to be most 
effective and fulfils all the require- 
ments found to be essential in heating 
galvanizing baths, particularly since 
each bath is under automatic tempera- 
ture control both with regard to zinc 
temperature and the maximum per- 
missible temperature in the hot gas 
flues. The combustion system was 
installed by British Furnaces Ltd. 

A CO/CO, recorder exists to make 
sure combustion is complete and the 
burner has a safety device to prevent 
it going out. The temperature of 
the pot is controlled by a Honeywell 
Brown recorder with two-point con- 
trol: one in the flues and one in 
the zinc. The pot is made of 2 in. 


mild steel, and the temperature range 
is 450-460° C. with a 454° C. constant 
figure. The metal used is Prime 
Western Spelter quality or its English 
equivalent. Lead is added to main- 
tain a 6 in. to 9 in. layer on the bottom 
and aluminium alloy, containing 2 per 
cent. aluminium and 98 per cent. zinc 
is used. No addition of tin, anti- 
mony, are permitted. The work is 
dipped by drop hoist with a down- 
ward speed, say, of 18 ft. per min 
which can be modified to suit pro- 
duction. The work remains in the pot 
long enough to reach temperature and 
is then removed through a_ clean 
skimmed surface. The window is then 
allowed to cool somewhat to about 
200-300° C. before it is “etched.” 

This latter process is necessary be- 
cause fresh galvanizing will not take 
normal decorative paints. It is true 
that the weather will ultimately 
roughen galvanizing, but this is a very 
variable factor in this country from a 
week or two in humid heavy industrial 
atmospheres or marine atmospheres to 
several weeks in drier rural areas. 

To avoid this variable and also the 
use of copper sulphate type mordants 
which have been used on site, and 
which spoil the corrosion resistance 
of the coating, all windows are pre- 
treated by dipping the galvanized 
coating whilst still hot in a weak solu- 
tion of phosphoric acid / phosphates. 
This is supplied in this country by 
Imperial Chemical Industries Ltd. and 
The Pyrene Co. Ltd. 


(‘British Industrial Finishing,’ December, 1949) 
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Showing (1) shaping, (2) glass-metal seal, (3) glass-glass seal, 


(4) cutting off excess glass 


Gas in the Manufacture of 
Electric Lamps 


Importance of Flame Temperature 


N all high speed lamp factories the 

shape and temperature of the gas 
flame is of prime importance. When 
heated, glass progressively softens, 
and scientifically speaking its working 
range is usually between the viscosity 
values of Log 3 and Log 5 (Poises). 
This corresponds to a change in vis- 
cosity in the working range or a 
change in the stiffness of 100 times 
and means a temperature change of 
500° F. during which the viscosity 
doubles every 10° I This indicates 
how sensitive a piece of glass is to 
the application of heat 

The operations involved in assem- 


bling a glass incandescent lamp are 
shown in Fig. |. The viscosity re- 
lationships are given in Table 1. 

The problem is to apply a definite 
amount of heat, at the right tempera- 
ture, at the right place, all at the right 
time to assure low operating losses. 


Gas Flame Characteristics 

Fig. 2 pictures the various parts of 
a flame and burner. 

The burning characteristics of gases 
which are affected by composition, 
their scientific basis and the effect 
they have on burner design and 
operation are: 
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TABLE 
Factory 
Operation 
Flare making 
Stem making 
Sealing-in 
Cullet cut-off 
ripping 
tube 


Operation on glass 
1. Shaping ie jaa 
2. Sealing glass to metal 
.Sealing glass to glass 


3 
4. Cutting off excess glass 


TABLE 


Flame pilotage 


Pilot feed area 
of port area 


Maximum flame 
Speed ft./ second 


9 


Range 
10-40 


TABLE 


Heat release in B.Th.U. 


1 
Viscosity 


log 


Approx. 

temp. °C. 
800 
1,000 
1,050 
1,140 


Glass ty pe 
Lead 
Lead 

Lime to lead 
Lime 


exhaust 


Lead 1,100 


‘s 
Ratio 
Pilot burn. area 
Port area 
Range 


Average 
5 8-12 


%§ 


3 
hole 


hour air-gas operation 


(M.T. drill size) 


33 


5.000 


B.Th.U. of gas 


525 


1. Flame Shape—Focal Length. 
The relation of the burner to the 
work is fixed by the design of the 
machine. Consequently, this requires 
that the right amount of heat be ap- 
plied to the right spot. This means 
that the focal length of the flame is 
definitely expected to be fixed. 

2. Flame Temperature. This is 
desired to be as high as possible at 





FOCAL LENGTH 


“PILOT BURNING AREA 


NBURN 
A MIX TUR 


Fig. 2 





71 
263 


64 


§25 


the point of application. 

3. Flame Character—i.e. Oxidizing 
or Reducing. Lead glass blackens 
with a reducing (gas rich) flame and 
Alumina glasses cloud up with an 
oxidizing (air rich) flame. 

4. Heat Release. The time of 
working in some operations is four 
seconds, rarely more than 30 seconds, 
so the B.Th.U. release per minute is 
an important item in the use of the 
gas. 


TABLE 4 


focal 
inches 


Approx. 
length in 


1 


«3 
1} 
1 


The factors are influenced by two 
characteristics of the gases and their 


air mixture. The usual air gas ratios 
of the burning mixtures used for glass 
working range from three to five parts 
of air to one of gas. 


Burner Design 


All burners used in the most sen- 
sitive parts of lamp glass working are 
piloted burners (Fig. 2). Pilot ratio 


=~ 
/ 





is shown in Table 2, the effect of heat 
release in Table 3 and the effect on 
focal length in Table 4. 

Thus, it is necessary to reconcile the 
following; B.Th.U. release per port 


area, focal length, and the effective 


flame temperature at the point of use 


Sulphur Content 


The sulphur content of manufac- 
tured gas of around 10 grains per 100 
c. ft.. has been found to serve as a 


lubricant when making flares. See 
Fig. |. (1). When blowing miniature 
bulbs, the moulds also require similar 
lubrication. 


Venturi Mixer 


All glass working machine burners 
are supplied by the two pipe system, 
gas at about 18 in. w.g. and air at 4 
psi 





H. K. Richardsor 
1949 


Amencan Gas Journal, October 


PLANNING FOR INDUSTRIAL 
CATERING 


from 
Grosvenor 
6d., con- 


available 
Council, 1 
S.W.1, at &s 


io publication is 
the Gas 
Place, London, 
taining about fifty carefully-prepared 
pages of descriptive and illustration 
matter, this book deals with the appli- 
cation of gas in a field which is becoming 
of increasing importance. 
There are diagrammatic 
industrial kitchens as well 
arrangements 


layouts of 
as suggested 
for self-service counters 
The tea bar central, tea station and 
kitchen are dealt with in relation to 
numbers ranging from 100 to 250 to S00 


and 1,000. There is a suggested speci- 
fication of the type of equipment needed 
in the kitchen. Typical layouts provide 
suggestions useful in planning such a 
project 

lo add weight to their suggestions the 
Gas Council has published in the same 
book photographs of a number of 
modern industrial kitchens whilst, of 
course, advice on the latest technical 
developments in the application of gas 
both for industrial and commercial pur- 
poses can be obtained from the 
Council 


Gas 











Part of the kitchen 
et $z Thomas's 
Hospital, London, 
showing the Kes- 
wick vegetable and 
pudding steamers, 
the Savoy griller 
and the Chester 
ovens and hotplates 
manufactured and 
installed by 
Radiation Ltd 





Fig. 1. One of the buses Welsh Metal Industries are building for export. Gas is used 
for normalising the aluminium alloys used in manufacturing the body 


Industrial Processing 


(Specially Contributed) 


WELSH Metal Industries Ltd. of 
Caerphilly, Glamorgan 1s an- 
other large industrial undertaking in 
South Wales which makes extensive 
use of gas in their various manufac- 
turing processes. Their works, one 
of the most progressive of its kind in 
Wales, was established in 1938, and 
their original business, namely the 
manufacture of holloware, is carried 
on under their familiar “Welsh Maid” 
trademark. During and after the war, 
however, their business has extended, 
and their extensive machine shop now 
undertakes all types of machine work 
in addition to the production of wood- 
working machinery. 

Following on their success with 
aircraft components during the War, 
they have developed, on similar lines, 
a fully-equipped omnibus _ section, 
engaged in the manufacture of single 
and double-decker buses, both for this 
country and for export. In addition 


to this latter section a considerable 
amount of floor space has been put 
aside for an extensive repairs section 
which is now undertaking body 
repairs for most of the leading South 
Wales bus operators 


Gas for Galvanizing 


Our correspondent, visiting the 
works recently, was shown by Mr. J 
Boden, Works Manager, the produc- 
tion line of the “Welsh Maid” buckets 
The sheet metal is blanked to form 
the two seni-circular sides of the 
bucket The bottom is similarly 
formed and the two sides are seamed 
together, the bottom spun on and the 
top edge of the bucket wired on. The 
hoop is then mounted and _ spot 
welded, after which the bail for the 
handle is formed and mounted on to 
the bucket ears which previously 
have been blanked and pierced and 


then riveted into the bucket sides 
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The complete article then goes into 
the galvanizing shop. It is in this 
shop that Welsh Metal Industries use 
gas extensively. 

The bucket is pickled to remove 
rust and foreign bodies from it, then 
rinsed and immersed in a flux bath 
after which it is dried in a gas-fired 
oven. After the bucket has passed 
through the gas oven it is galvanized 
in a galvanizing kettle measuring 8 ft. 

4 ft. 6 in. This galvanizing kettle 
is gas-fired and is_ thermostatically 
controlled at a temperature of 460 
C. by the use of governors which 


Fig. 2 


The holloware department output is 
1S to 20 tons per week including 
varying quantities of bins, baths, 
corrugated cisterns, cattle troughs, 
tanks and about 15,000 buckets. 

In the machine shop 300 c. ft. per 
day is used in connection with the 
profile cutting machine which shapes 
the steel sheets into various designs. 
It is also used in the hardening shop 
for heat treatment purposes such as 
the cyanide pot where it is maintained 
at a temperature of 900° C. for the 
hardening of steel. The quenching 
and tempering baths are also heated 


A tank just about to enter the hot dip galvanizing plant in the holloware 


department of Welsh Metal Industries 


regulate the supply of gas in accor- 
dance with the temperature required 
and the amount of work going 
through 

This kettle contains approximately 
30 tons of spelter and, with reason- 
ible wear and tear, the life of the 
bath should be from two to three 
years Later installations and im- 
proved methods help to give a life of 
ten years on the latest type of installa- 
tions The galvanizing kettle uses 
about 25,000 c. ft. of gas per day. 

In connection with the hot dip 
process gas is also used in the drying 
ovens and for the heating of solutions 


by gas and use about 100 c. ft. a week. 
The tempering bath has an average 
temperature of 250° C. but the 
quenching bath varies according to 
the steel being treated. 

Another use in which our corres- 
pondent saw gas being employed was 
in connection with the normalising of 
aluminium alloys in the manufacture 
of buses, both for export and the 
home market, and the making of air- 
craft components. For this purpose 
approximately 20,000 c. ft. of gas per 
day is used. Whilst the all-in con- 
sumption of gas at the works is in the 
region of 60,000 c. ft. per day 
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infra-Red Drying by Gas 


( NE of the chief problems in the use 
of paint in industry is the drying 
process. There are many occasions 
when, to prevent deterioration in the 
product, it is essentia# to dry it as 
rapidly as possible, and it is always 
true that a quick-drying finish will 
result in an appearance less liable to 
contamination by dust or dirt. 

The infra-red gas drving panel 
insta!lation illustrated in the accom- 
panying photographs is used for dry- 
ing paint on hydrant identification 
plates, switch-plates and signs at the 
works of the Stimur Manufacturing 
Company, Paisley. The drying time 
is 5! minutes, which enables the 
articles to be passed by conveyer 





directly from the spray booths to the 
packing department. The installation 
consists of four panels, handling the 
Output of two full-time spray opera- 
tors, and together consumes less than 
200 c. ft. of gas per hour 

Before the infra-red panel units 
were installed, it was necessary to 
spend three quarters of an hour over 
the stoving of each coat, and the new 
process, in addition to its consider- 
able speed-up in production time, has 
also enabled labour to be = saved 

The suppliers of the units were 
Parkinson and Cowan (Gas Meters) 
Ltd., of City Road, London. E.C.1 
The units are 36 in. wide by 18 in 
high, and operate at 350° F. 
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Convector pastry oven 


“TH canteen is recognised today as 
an essential part of any large 
factory or business organisation, and 
its efficient and economical manage- 
ment plays a great part both in main- 
taining the health of the staff and in 
the successful running of the concern. 
Gas equipment for large-scale 
catering is illustrated here by various 
views of the canteen kitchens of the 


Roasting ovens and a Chester boiling 
table 


GAS EQUIPMENT 


FOR 
LARGE-SCALE 
CATERING 


St. Mary’s Hospital Medical School. 
The complete equipment shown was 
manufactured and installed by 
Radiation Ltd., and the various 
appliances include a Convector pastry 
oven, Chester boiling table. Keswick 
roasting ovens, Lune vegetable 
boilers, Savoy griller, milk and 
porridge boilers, and a Wardour fish 
Irying range 


Keswick roasting ovens and Lune 
vegetable boilers 





Chester boiling tables, Savoy griller and two roasting ovens 


123 





QUICKFIT & OUAR 
LABORATORY CLASSWARE 


INDUSTRIAL PLANT -. 
oe f 


The Manufacture of 


Glass Laboratory Ware 


A Visit to Quickfit & Quarts Ltd., 


Stone, 


jel TEEN years have seen a revolu- 
tion in glass apparatus for the 
laboratory and in industry 
It was begun in 1934 
Graham Cunningham, 
the Triplex Safety Glass Company 
Ltd.. decided that the methods of 
manufacture of glassware were those 
of the glassblower—not of the chemist. 
A range of standardised ground glass 
joints for laboratory glassware was 
needed, so that the assembly of 
chemical apparatus would be a 
matter of minutes rather than hours, 
as was often the case with the tradi- 
tional conglomerate of corks, 
tubing, flasks and rubber tubing 
Chemists received the idea 
enthusiasm, but business 


when Sir 
chairman ol 


glass 


with 


some men 


Staffs. 


contrarily observed that a £10,000 
turnover in such glassware was 
optimistic—particularly in view of the 
considerable imports trom Germany 

In spite of this a subsidiary com- 
pany to Triplex—Quickfit and Quartz 
Ltd.—was formed at the end of 1934 
A Beginning 

Spare accommodation at the King’s 
Norton works of Triplex was a 
beginning, but the first year’s turnover 
was only a few hundred pounds. How- 
ever, samples of the new laboratory 
glassware with its interchangeable 
conical ground glass joints were sent 
to universities and colleges all over 
the country and gradually won accept- 
ance both from students and professors 
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and saw the end of imports of German 
chemical glassware. The research 
needs of every type of industry in 
this country multiplied very rapidly, 
and sales of Quickfit and Quartz 
rocketed by the end of 1944 to nearly 
ten times the 1939 volume. Then lack 
of sufficient accommodation at King’s 
Norton prevented further expansion, 
and it was decided to start the factory 
at Stone, which today employs 170 
people, with plans in hand for con- 
siderable extensions. 


Gas Supply Problem 


Apart from skilled labour—and five 
years is often a minimum training 
period—the best the Gas Department 
of Stone was prepared to offer was 
only 600 cubic feet per hour. The 
factory's requirements were about ten 
times greater. But an eight-mile eight 
inch gas main laid on from Stattord 
solved that problem. 

A strict programme of production 
was adhered to, based on standardised 
articles, and even today special re- 
quirements are dealt with at King’s 
Norton so as not to interrupt the 
smooth production flow at Stone. 

Much of the equipment at Stone 
and King’s Norton has been built to 
the company’s design. Examples are 
the shaping lathes used in production 
of conical ground glass joints; special 


burners which eliminate the raucous 
noise of the ordinary nozzle burner; 
the very heavy lathes with adjustable 
speeds, adjustable headstock spindles 
and compressed air fed through the 
lathe head, which are used for the pro- 
duction of industrial plant. 

But at Stone emphasis is on the 
production of laboratory glassware 


Saving on Maintenance Costs 

The use by industry of industrial 
plant in glass was almost entirely a 
wartime development often occasioned 
by necessity. The stainless steel con- 
densers in use on three nitric acid 
plants had an average lite of only 
three weeks each, but the problem of 
obtaining stainless steel became acute 
One glass condenser was_ supplied 
which, when war ended, had been in 
use for 12 months continually, and 
the one plant had, in fact, supplanted 
the remaining two which were shut 
down. In a chlorination plant twenty 
large lead condensers were replaced 
by glass condensers with a saving of 
£2,000 a month in maintenance costs 
and with production four times as 
great. 

Laboratory glassware with  inter- 
changeable conical ground glass joints 
is produced from glass tubing and 
flask mouldings. The cones and socket 
blanks are preformed on lengths of 


(Above) Industrial scale condensers 
in operation outside’ refrigerant 
(Left) Close-up of boiler unit— 
surface area 15 sq. ft. Working 
steam pressure, 50 Ib. per sq. in 





tubing or on flasks, inspected, and 
annealed before the grinding opera- 
tions 

Care in production and an inspec- 
tion at all stages is vital for the pro- 
duction of quality laboratory glass- 
ware—inspection for size and fit of 
joints, inspection of blow ware for 
conformity to standard, for appear- 
ance. for freedom from strain, for 
freedom from pin holes, and other 
defects 

Production of chemical plant calls 
into play three fundamental types of 
glassware, namely, tubing for pine- 
blown mouldings for storage 

reaction and still vessels, 
fractionating columns, etc., and glass 
pressings produced in standard shapes. 

Thus a glass pipeline may be a 
combination of machine-drawn tubing 
and glass pressings. A glass heat 
exchanger may be a combination of 
machine-drawn tv hing, blown mould- 
ings and glass pres.ings. 

Laboratory glassware and smaller 
plant units are produced from blown 
mouldings and glass tubing, hand or 
machine-drawn, by scientific lamp- 
workers, working at a bench using 


lines, 
vessels, 


the air-coal-gas or oxy-coal-gas flame. 


The glass tubing is rotated in the 
flames by the lampworker and the 
articles produced by bending, forming, 
fusing and mouth blowing of the 
glass according to requirements. 
Bench lampworking is a_ freehand 
process, involving tools such as 
tweezers, shaped carbons, reamers, 
and in some instances moulds. 


Maximum Size 


The maximum size of an article 
capable of being produced is governed 
by the size of tubing the lampworker 
can rotate in his hands and the weight 
he can hold without undue fatigue 
Articles of 2 in. diameter are generally 
about the largest a lampworker can 
handle. For the lampworking of 
larger diameter and heavy articles the 
glassblower’s two hands are replaced 
by a butt-sealing lathe, which performs 
the rotating operation carried out by 
the bench lampworker for smaller 
work. 

A butt-sealing lathe has two head- 
stocks carrying work held in suitable 
chucks and both headstock spindles 
can be rotated at the same speed. One 
is fixed and the other is capable of 
being moved to and fro in the 


Be Bias 


12 in. bore 
still column 
and 

condenser on 


outside plant 





At the 
Hotel Restaurant & Catering Exhibition 
Olympia — January 25th to February 3rd,. 1950 
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common axis of the spindle. The 
lampworker thus applies his bench 
lampworking technique to the produc- 
tion of larger work, but need not 
rotate the glass by hand. 

During both these lampworking 
processes some part of the glass article 
is being heated above its softening 
point and rapidly cooled whilst other 
parts remain cold. Lamp-blown 
articles, when completed, therefore, 
are always under unequally strained 
conditions, often of sufficient magni- 
tude to cause fracture of the article 
in subsequent service or during cool- 
ing down and after manufacture. A 


Continuous evaporation for water stripping 
from organic body 


skilled lampworker ensures, during 
manipulation, that the strains are not 
sufficiently great to cause fracture on 
cooling, but “annealing” 1s 
to prevent risk of 
article during service 


necessary 
fracture of the 


Annealing 


These unequal strains in glass are 
eradicated by raising the temperature 
of the glass article evenly until it is 
slightly soft and then allowing the 
whole to cool down slowly at a con- 
trolled rate. This process is carried 
out in an annealing kiln or lehr. An 


annealing kiln is a closed chamber 


heated by gas or electricity, whose 
internal temperature can be regulated 
in prescribed times. A lehr is a con- 
tinuous tunnel having various zones 
maintained at definite temperatures 
The glass articles are passed through 
on a continuous belt at a speed to 
give prescribed temperature ' gradients 
for heating and cooling. Care is 
taken to prevent draughts from dis- 
turbing these gradients or chilling the 
glass and reintroducing strain 


Use of Polariscope 


The transparency of glass enables 
these strains to be viewed by their 


Base of 12 in. scrubbing tower, utilising 
12 in. bore. Surface area 25 sq. ft 


effect on 
scopes” 


polarised light. *Polari- 
depend upon the “double 
refraction” of glass in a strained con- 
dition, and the instruments enable 
inspectors to view the object against 
a purple illuminated background, An 
unstrained part appears the same 
colour as the general background, but 
strained parts reveal themselves by 
patterns of colour—reds, yellows, 
blues, etc. By experience or com- 
parison against standard strain discs 
the effectiveness of annealing can be 
judged 

To improve the accuracy of dimen- 
sions of glass articles after lamp- 
working the abrasive action of 
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carborundum grain, fabricated car- 
borundum ~ grinding wheels, or 
diamond crystals is employed. Flat, 
spherical and tapered surfaces are 
ground and lapped to high precision 
by the use of abrasive powders of 
varying coarseness with laps of softer 
materials such as copper Or cast iron. 
These laps “load up” with the abra- 
sive powder and remove glass during 
the lapping process as employed by 
engineers and gauge makers. 


Application 

Glass pipelines are used in chemical 
manufacture for conveying corrosive 
fluids such as strong acids, and in food 
manufacture for conveying fruit juices, 
pulps, sauces, vinegar, milk and 
alcoholic and other beverages. 

Glass condensers are used for the 
distillation of corrosive chemicals, 
acids and drugs, as well as_ the 
recovery of solvents often containing 
dissolved acids and alcohol from 
fermentation vats. Glass boilers or 
heat exchangers are used for the pre- 

Heating socket prior to moulding heating of corrosive liquors feeding to 
stills or vats, as evaporators on con- 
tinuous stills, or for heating liquids 
in large batch stills. They are used 
as flash vaporisers and for flash 
sterilisation and concentration of fruit 
juices. 

Glass stills of batch or continuous 
types are used for the production of 
corrosive chemicals, fine chemicals 
and drugs, essences and flavourings, 
and the recovery of solvents. Glass 
extractors and scrubbing towers are 
made for liquid-liquid or liquid-solid 
extraction, for gas-liquid scrubbing 
and for gas absorption. 


Glass Plant Scale Condenser 
The Quickfit glass condensers are 
claimed to be the first real solution 
to the problem of providing a plant- 
scale condenser in glass. The special 
cooling coil assembly utilises the avail- 
able space to the full. High velocity 
of coolant through the coil ensures 
the minimum thickness of “stationary 
film” contributing towards maximum 
efficiency. Smoothness of surface 
finish is an important factor, too, in 
the efficiency of glass condensers. 
Metals score over glass for thermal 
conductivity, but metal tubes in con- 
densers are seldom smooth and hold a 
considerable film of stationary liquid 
Operator making scientific apparatus or gas as well as providing a good 
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foundation for growth of scale. In 
the case of glass there is less tendency 
for scale growth and, if formed, it ts 
readily visible 

A practical example of the resist- 
ance to thermal shock in_ glass 
concerns the use of a 15 sq. ft. con- 
denser situated at the top of a still 
During the distillation of acetic acid 
the still, by mischance, caught fire at 
the base. Flames passed both around 
the outside and through the centre in 
contact with the cooling coil still 
circulating cold water until the rubber 
feed tubes were burnt away from the 
water connections. After the flames 
were extinguished the condenser was 
found to be intact and was put into 
further service. Such condensers 
render obsolete the old fashioned heat 
exchanger banks or serpentines of 
glass pipeline and the coil in a water 
bath, as well as offering great 
economies in floor space 


Quickfit glass boilers or heat ex- 


changers consist of the condenser type 


coil assemblies sealed into glass 
jackets with the outlet at the bottom. 
Risk of breakage due to steam 
hammer is thus prevented. In the 
case of both boilers and condensers, 
the coils are claimed to fracture at 
pressures in excess of 600 p.s.1. 
Batch stills of 10, 20 and 50 gallons 


QD 
J 


Flat mil 
edge 


grinding 


capacity are available with a range ot 
fractionating columns, stillheads and 
condensers. Continuous stills employ 
steam-heated vessels and standard 
column sections with small teed 
sections which can be built up into the 
appropriate lengths for stripping and 
rectifying, whilst glass extractors and 
scrubbing towers are made for a 
variety of purposes, including extrac- 
tion of solids and liquids with light or 
heavy solvents 


Service Conditions 
Glass chemical plent is 

factured to withstand the 

conditions in service: 

(a) Pressure. Normal maximum work- 
ing pressure up to 3 in. diameter, 
100 p.s.i.: 4 in. diameter, 60 p.s.i.: 
6 in. diameter, 50 p.s.i.; 9 in. dia- 
meter, 20 p.s.i.: 12 in, diameter, 10 
p.s.i. Higher pressures can be 
worked for special requirements by 
arrangement with the manufacturer 

(b) Temperature. The maximum work- 
ing temperature can be considered 
as 300° C. For temperatures above 
150° C. however, precautions should 
be taken to prevent excessive 
thermal shock such as chilling with 
rain or snow 

(c) Vibration 
all normal 


manu- 
following 


Pipeline will withstand 
pump and machinery 
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vibrations, When connecting glass 
pipes to vibrating machinery, rigid 
support should not be made within 
approximately 10 ft. of the vibrat- 
ing equipment. Precaution should 
be taken to avoid “water hammer.” 

(d) Chemical Resistance. Glass is suit- 
able for use with all acids with the 
exceptions of hydrofluoric and hot 
concentrated phosphoric acids. 
Glass may be used successfully with 
dilute alkalis, but is attacked by 
hot strong caustic solutions. 


Advantages of Glass 


Outstanding advantages of industrial 
plant in glass may be listed as 
follows: 


Glass 
and its re- 
costs. The 


(a) Resistance to Corrosion. 
eliminates corrosion 
sultant maintenance 
efficiency of condensers and heat 
exchangers remains unimpaired, 
since no surface roughness develops 
as with metal Glass is entirely 


resistant to acid and corrosive halo- 
genated bodies, with the exception 


A butt-ceiling lathe for lampworking 
at larger diameter and heavy articles 


of hydrofluoric and hot concen- 
trated phosphoric acids. 

Perhaps the most important in- 
dustrial achievements of Quickfit and 
Quartz is the manner in which they 
have applied known engineering 
practice to a ceramic industry. 

Glass above about 600° C. is a 
plastic material so that the art of 
fabrication consists essentially of 
working above that temperature. The 
problem, of course, is to cool it down 
without introducing strain—or at least 
unbalanced strain. Here it was that 
the skill of the traditional glassblower 
rested in an ability to balance strain 
in complicated shapes. 

The policy adopted by Quickfit and 
Quartz is essentially summarised in 
two major aspects. 


(1) The regular use of polariscopes 
to show positively the absence of 
Strain. 


(2) The division of the job into 
components of graduating skill 
content so that the more skilled 
workman does not have to spend 
time on less skilled operations. 


Raw Materials 


As raw materials 
tubes, flasks and 
Chance Bros., and 
They cut the flask neck, form to 
conical taper in the shortened neck 
(the taper is standard throughout at 
1 in 10) using a specially designed 
lathe with spring loaded jaws to hold 
the flask in the lathe during working. 

As far as cones are concerned, 
tube is the raw material. This is 
cut to lengths, softened in the flame 
and an air pressure supply is avail- 
able for the operative to work, with a 
foot pedal controlling a fine valve. 
The softened glass is placed in a 
mould and blown to shape. 

The success of the Quickfit scheme 
lies in accuracy at all stages of produc- 
tion especially at the final grinding 

Inspection with go and no-go gauges 
completes the story. 

Where necessary flasks are blown 
again from a source of compressed 
air into the appropriate moulds 

In this manner ground neck flasks, 
sockets, elbows and bends are pro- 
duced. 

The cooling coils of condensers are 


they purchase 
mouldings from 
James Jobling. 
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made by leading tube up mandrels of 
different diameter and wrapping it 
round the mandrel. 

Thus when it comes to making a 
condenser all components are supplied 
to the skilled operator who simply 
uses his skill on the essential assembly 
operation 

The company 


specialise in inter- 


changeable equipment on the one hand 


and build glass industrial plant on the 
other In each respect they have 
succeeded in replacing much of the 
“black magic” of glass blowing by 
applying production techniques well 
known in other industries, to the glass 
industry, and as they stand in their 
present stage of development they 
offer a lead to the world in their 
technique. 





Gas Equipment for the 
Laboratory 


[CHE following information is given 
concerning a few of the many 
types of modern gas equipment used 
in the laboratory, where even heating 
and close control are very 
ind gas is the ideal fuel. 
First on the list is the G.L.C 
type) Laboratory Crucible 
manufactured by  Selas 
Engineering Co. Ltd., and designed 
by the Watson House — Industrial 
Centre of the old Gas Light and Coke 
Company The furnace offers a 
simple and convenient means of 
performing routine laboratory opera- 
tions, such as the ignition of precipi- 
tates, melting metal samples, trial and 
test heating on a small scale, and 
similar kinds of work. For these 
purposes it is more satisfactory than 
the more common method of heating 
open crucibles in a naked flame, as it 
ensures positive heating at rapid rates 
thereby using gas on an economical 
basis 


necessary 


(new 
Furnace, 
Gas and 


Construction 


The furnace consists of a 
tial body connected by a supporting 
bracket to a platform. These parts 
are made from fine grain cast iron and 
finished with acid resisting black 
vitreous enamel, the platform being so 
proportioned as to ensure complete 
rigidness on any level surface 


substan- 


The body is fitted with a one-piece 
moulded lining of special grade semi- 
insulating refractory material, posses- 
sing low heat capacity factor and 


Laboratory crucible furnace 
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giving rapid heating with high thermal 
efficiency. The lining has a central 
combustion and heating chamber, 
with three solid projecting fins at the 
top to locate and support the crucible 
in its heating position. A moulded 
cover in the same material is provided, 
ribbed on the underside to allow a 
free passage for escaping hot gases. 
When in use with a standard Bunsen 
burner, temperatures up to 1,100° C. 
can be reached. The burner is accom- 
modated on the furnace platform, 
and for routine ignitions where a 
strongly oxidising atmosphere is 
required, it may be found preferable 
to dispense with the furnace cover. 
Further particulars are as follows: 
Overall dimensions: 13 in. high. 
Platform 7} in. long x 5} in. at 
widest part. 
Distance between’ platform and 
underside of body: 5} in. 
Recommended maximum height of 
burner used: 4} in. 
Maximum burner gas rate: 12 c. ft. 
per hour (500 B.Th.U.). 
Total net weight: 12! Ib. 


Combustion Tube Furnaces 

Another Selas furnace used chiefly 
in laboratories for the estimation of 
the carbon content of steels, is the 
G.L.C. Combustion Tube Furnace 
These are made in three standard 
sizes, and are capable of quickly 
reaching working temperatures, of 
maintaining such temperatures closely 
and have been expressly designed for 
use with gas at ordinary low pressure 
(3 in. w.g.), making installation and 
operation as simple as possible. 

The furnace casing consists of cast 
aluminium end plates and _ sheet 
aluminium body. All external sur- 
faces are highly polished to minimise 
radiation losses, at the same time 
imparting a most pleasing appearance 
The casing is lined with specially 
shaped blocks made from a new grade 
of semi-insulating refractory material 
of low heat capacity, giving rapid 
heating and high thermal efficiency 
Refractory combustion tubes are fit- 
ted, having a normal length of 20 in 
Longer tubes can be supplied. The 
air-cooled burner has a cast iron body 
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with refractory flame nozzles, and a 
compactly arranged injector having a 
sleeve type combustion air regulator. 
A rectangular waste gas outlet is at the 
top of the furnace, to which no ex- 
tension is necessary, while to ensure 
that firing conditions are unaffected 
by gas pressure fluctuations, a G.L.C. 
gas governor with union thumb cock 
is fitted at the burner inlet. 

Where working conditions or other 
factors demand an alternate type of 
casing to aluminium, the furnaces can 
be provided with moulded asbestos- 
cement casings. 

The tubes fitted accommodate com- 
bustion boats of sizes in common use 
and the furnaces can be used for such 


WASTE GAS 
ovumT™er 


4 
BURNER an 
mvECTOR 

GAS GOVERNOR 
SUPPLIEO BUT 
NOT SHOWN 


operations as continuous wire heat 
treatments, the heating of wire prior 
to drawing through dies, strip heating, 
heat treatment of small articles, and 
for many other purposes for which a 
uniformly heated tube is necessary 


Laboratory Sand Bath 

Also in the Selas range of labora- 
tory equipment is the New Type 
gas-heated G.L.C. Sand Bath, manu- 
factured under special arrangement. 
It isemployed for drying precipitates in 
crucibles, evaporating solutions to 
dryness, for bringing materials into 
solution when heating is required over 
a long period. For many other pur- 
poses where a steady rate of heating 
is necessary free from rapid tempera- 
ture rises that occur with direct flames 
the sand is particularly useful. The 


burner is fitted at one end of the bath 
to give a temperature graduation, thus 
making it possible for work demand- 
ing different temperatures and rates of 
heating to be carried out at the same 
time. 

The framework of the bath casing 
is constructed from polished alu- 
minium angle sections with welded 
legs in the same material. The side 
and end panels are of heat resisting 
asbestos-cement boards of ample 
thickness, to ensure durability and 
good insulation of the heating cham- 
ber. One end panel has a series of 
ports to permit products of combus- 
tion to escape from the chamber. 
The base of the casing is formed by a 
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strengthened steel plate insulated with 


thick asbestos millboard. 

The burner is situated at one end 
and comprises a steel tubular body 
with precision drilled flame ports. It 
has a G.L.C. patent injector with 
adjustable air sleeve and is designed 
for use with gas at ordinary low 
pressure. Steel strips alongside and 
above the burner tube ensure direc- 
tional flame ventilation, while a union 
thumb cock is fitted at burner inlet and 
left ready for connection to gas 
supply 

The sand bath proper is made 
from mild stee] plate with welded 
corners and is suspended by a con- 
tinuous flange from supporting angles 
fitted to the framework. Provision is 
made for expansion and contraction 
of the bath. Overall dimensions are 
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Laboratory sand bath 


20) in. long x 124 in. wide x 6 in. 
high while internal dimensions are 
18 in. long =< 10 in. x 14 in., the 
total net weight being 30! Ib. Maxi- 
mum gas consumption is 15 c. ft. per 
hr. (SOO B.Th.U.) with gas connection 
at burner inlet, } in. 


Bunsen Burners 


Amal Ltd. of Holford Works, Perry 
Barr, Birmingham, are manufacturers 
of special laboratory Bunsen burners. 
Finished in unpolished chromium 
plate and mounted on a _ substantial 
base, these burners give a_ perfectly 
controlled flame, with no flashing 
back when pressure is reduced. The 
ejector contains a_ taper needle, 
adjusted by external screws to main- 
tain maximum velocity according to 


Thermostat for small gas-fired 
installations 


the volume of gas consumed and pres- 
sure available. 

The metal burner head is perforated 
with a large number of small holes, 
the heat of the flame coming from 
a mass of small cones perfectly 
aerated. 

The burner has a long loop handle 
and the rubber pipe connector is in ad- 
dition a pressure damper, regulating 
the air/gas ratio. 

The company also supply a range of 
useful adaptable burner heads. such 
as the Dental, which brings the flame 
to the side so that melted wax, etc., 
will not drop into the burner, and the 
Flat, for the bending of gass tubes. 


Gas Thermostats 

A thermostat for small gas-fired 
installations as used for research 
work, is the combined gas cock and 
thermostat, a product of The British 
Thermostat Co. Ltd., Sunbury-on- 
Thames, Middlesex. 

The two main components are the 
control assembly housing the gas cock 
range setting mechanism, variable 
valve and pressure-operated bellows, 
and the temperature sensitive phial. 
The two assemblies are connected by 
a flexible copper tube which, with the 
bellows and the phial form a sealed 
pressure system. 

The thermostat is designed to 
operate at 30 c. ft./hr. with a pressure 
drop of 5/10 in. Overall dimensions 
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Otherwise impossible handling prob- 
lems are where woven wire scores. 
Wedco installations, with belts in 
special alloys, are dealing with 
innumerable cases in which corrosive 
acids and high temperatures render 
mechanical progress of work. un- 
realisable by other means. 

Our specialisation in this field places 
us in a unique position to advise you. 
Write for a copy of our catalogue. 
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The Chance “Flamemaster” 
torch weighs only 12 oz. Designed to 
cater for all trades using small and 
medium sized flame processes, including 
hand glass blowing and working 


gas hand 


excluding phial and tubing, are 2) in. 
x« 2) in. x 1} in. whilst inspection or 
cleaning of the gas cock or valve can 
be carried out without possibility of 
incorrect re-assembly or interference 
with calibration. 


“Flamemaster” Hand Torch 

Designed for a variety of uses, 
which include hard and soft glass work- 
ing, brazing, light welding and the 
working of precious metals, the 
“Flamemaster”, manufactured by 
Chance Bros. Ltd., of Smethwick, 
weighs 12 oz. and can be used with 
gas/air or gas/oxygen. 

Seven interchangeable flame units 
are available, and a_ built-in leak- 
proof economiser cuts gas consump- 
tion by at least 30 per cent. 





SPACE HEATING FOR LARGE AREAS 


. Riper extensive utilisation of gas in the 
various industries of South Wales is 
one of the predominant features of post- 
war development. Gas for the working 
of accessory plants in many of the large 
works has been the special subject of a 
number of features in Gas Heat IN IN- 
DUSTRY recently. But gas is also exten- 
sively used for the space heating of work- 
shops. This, for example, is one of the 
main uses to which it is put at the 
spacious works of John Williams and 
Sons (Cardiff) Ltd., ironfounders, struc- 
tural engineers, steel stockholders, steel 
window-makers, engineers’ stores and 
hardware manufacturers. 
Using the Newtherm radiant gas 
heaters, they have two batteries, one high- 
pressure and one low-pressure, installed 


in the machine shops and the metal win- 
dow factory. A small quantity of gas is 
also used for pilot lights to the oil-fired 
hot dip galvanizing bath in the metal win- 
dow frame factory, and any frames not 
galvanized are stove painted in a gas-fired 
oven, 

In the general engineers’ and in the 
iron foundry sections of the works, the 
torch for lighting foundry cupolas, used 
for making steel castings, is gas operated, 
and press tools in the tool-room are also 
heated by this agency. Mr. R. F. Roso- 
man, the works manager, finds gas heat- 
ing considerably cleaner and more effi- 
cient than coal. “It also has another 
advantage,” he said, “in the fact that it 
can be thermostatically controlled if 
required.” 


LARGE GAS-FIRED ANNEALING FURNACE 


In view of the interest which is being 


taken in large gas-fired annealing fur 
naces and the article which appeared 
in your recent issue (Gas HEAT IN 
INDUSTRY, October, 1949), it may be of 
interest to know that a large gas-fired 
annealing furnace will be constructed 
during the early part of next year in this 
country. This furance is for the anneal- 
ing and stress relieving of pressure 
vessels and is being designed by us for 
The Motherwell Bridge and Engineering 
Co. Ltd., the size being 56 ft. 6 in. long 
by 14 ft. wide by 15 ft. 4 in. high. Two 
other furnaces are being designed for 


works in Australia, viz.: 43 ft. long by 
14 ft. wide by 11 ft. high, and 40 ft. 
long by 14 ft. wide by 24 ft. 4 in. high. 

Incidentally, we have for some years 
studied and watched the development 
in the building of this class of furnace 
in America, and we have come to the 
conclusion that in general the British 
designs are superior to the American 
in many features, and particularly in 
thermal efficiency. 

L. G. A. LECNARD, 
Director 

The Dowson & Mason 

Gas Plant Co. Ltd. 


142 





VOLE AIR HEATERS 
UGG /)\ ENSURE FRESH WARM AIR INDOORS 


Sole Makers: T. E. SALTER LTD., TIPTON, STAFFS. Telephone: TIPTON 1657/8 





TES. 4 








STEEL 


a 


SPECIALISTS IN 


INDUSTRIAL 
HEATING & 


FORCED CONVECTION OVEN STEEL PIPES: 
20 FT LONG X 12FT. HIGH X IIFT.WIDE GENERAL METAL 
Vhuns 4192) Bilston PLATE WORK: 


MOULDING BOXES: 
gape 1g Ay SPECIAL PURPOSE 


TEN TES TRS) PETE TRUCKS: STILLAGES 








Brockhouse Gas-Fired Steam 
Boiler 


at Edinburgh Exhibition 


below shows a 
gas-fired boiler which was dis- 
played at the “Festival Cavalcade” 
Exhibition, held recently in the 
Waverley Market, Edinburgh. This 
exhibition was sponsored by the St. 
Cuthbert’s Co-operative Association 
and attracted 130,000 visitors. 
Though not directly concerned as 
exhibitors, the Scottish Gas Board 
were responsible for building the stand 


; | ‘HE photograph 


round the fixed position of the boiler, 
and for the decor and publicity. The 
exhibit, which was installed in one of 
the main avenues, was arranged by the 
Co-operative Association and _ the 
Brockhouse Heater Co. Ltd. 

The boiler was a “live” exhibit, and 
was servicing the steam requirements 
of the laundry section. It also pro- 
vided the hot water requirements of 
the kitchen and restaurant. 


i 


ye 


Brockhouse gas-fired steam boiler installation at the recent “Festival Cavalcade” 
Exhibition, sponsored by the St. Cuthbert’s Co-operative Association Ltd. in the 
Waverley Market, Edinburgh 
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. Designed to give protection against the risk of explosion due to flame failure. 


Backed by over a quarter of a century ‘of experience in design and develop- 
ment of gas equipment 


. Made entirely at our own works and under our own supervision and control. 


. Conforms to the requirements detailed by the Factory Department of the 
Ministry of Labour and National Service in their memorandum on ‘‘Safety in 
Design and Operation of Gas Heated Ovens and Furnaces’’. (Form 1856.) 


. Made ip six sizes from %” to 14". 


SPERRYN & COMPANY 
MOORSOM STREET, BIRMINGHAM 6 
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AN INCANDESCENT SERIES 500 


ENDOTHERMIC GENERATOR 


AND CONTROL PANEL 
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GAS CRACKING UNITS - ENDOTHERMIC GENERATORS } 
D.X. PLANTS & DRY NITROGEN INSTALLATIONS 4 


DESIGNED & MANUFACTURED BY 


INCAN DESCENT HEAT j 


JalNNANI BIRMINGHAM Phone SME.0875 (8 lines) 


London Office: 16 GROSVENOR PLACE, S.W.|. Phone: SLOANE 7803 & 9818 











